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Abstract
Research and practice frequently demonstrates that project based organizations should be prepared for
innovative environments where change is a constant necessity. These organizations need to be flexible and
capable of adapting their processes and structures to the evolving context. Being prepared for change allows
them to take advantage of change events as opportunities, to evolve and to improve process maturity and 
supporting infrastructures. The speed and effectiveness by which project based organizations are able to seize
changes is critical to their success. This paper highlights the relevance to be attentive to change triggering
events and to be prepared to implement change. We suggest a structured change methodology for project based 
organizations that integrates change from a practical perspective. Our methodology is a mixed result of our
own experience, knowledge of the state of the art in this field and the experimentation of the change 
methodology through an action-research case. Drawing on the action research case reflections it then suggests a 
general framework inspired on the concept of enterprise architecture for managing change in project based
organizations.
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1. Introduction 
When referring to companies in highly innovative industries, the concept of project is endemic and 
represents the means to develop new products and services. Organizations promote projects to improve their 
competitive position through the change of the product and services that are developed and through the change 
of how these projects are developed. Therefore many organizations have adopted projects as temporary 
organizations to be able to meet their goals [1] but they are not project based organizations. When internalizing 
project management processes of increasing maturity [2] many of them end up becoming true project based 
organizations (PBO) [3,4]. Comparisons to the traditional organizational forms demonstrate that PBO’s main 
differentiating characteristics are flexibility and dynamism. PBOs are better suited for unstable environments 
[5]. An effective PBO has to be able to coordinate and extract the most benefits from all projects and programs 
[6], based on effective project management processes and supporting information systems. Simultaneously, 
PBOs have to respond to the organizational changing environment by dynamically reconfiguring and evolving. 
Although project management standards provide general descriptions of main processes that are selected and 
adopted to meet PBO’s culture and practices, they do not explain how change should be implemented. 
 
The purpose of this paper is to design the implementation of change in a PBO from a practical perspective 
and to propose a change methodology to facilitate, accelerate and control the change process [7]. The 
methodology is inspired by the concept of enterprise architecture that provides a reference vision for the 
organization, prepares the organization for change, and allows taking advantage of changes as improvement 
opportunities. In this change process several benefits are expected, such as: increasing maturity of its project 
management processes and increasing human [8] and organizational capital [9]. The paper refers to a real case 
situation in a semiconductor company, that illustrates change triggering events and the suggested change 
methodology. 
 
2. Literature review 
Change management is a body of knowledge on organizational change behaviours and how to effectively 
implement the appropriate organizational changes [10]. PBOs need to adapt to a great deal of factors and 
enforce new processes to manage projects [6,11,12]. These organizations can adopt many different change 
paradigms and models as authors so diverse as [13–16] describe. However, these models are too general [17] 
and difficult to apply by project managers, who typically do not have the specific set of competencies needed to 
drive change management projects and programs [18].  
 
An information systems (IS) architecture is fundamental in change processes as it provides tools and a body 
of knowledge on organisational processes and technology to support business processes throughout the 
organization, disseminating information across functional levels, improving overall process performance and 
supporting process modelling and analysis [19].  
 
A PBO normally relies on internationally accepted project management standards that prescribe concepts, 
processes and some tools, techniques and templates. The most used project management standards are PMBOK 
[20] and PRINCE2 [21], which have been recently updated to integrate with new standards for program 
management and portfolio management, following the trend of multi-project organizations.  
 
The standards mentioned are generally applicable to several industries, project types and project sizes. To 
facilitate the assessment of the maturity of their processes these standards created capability maturity models 
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OPM3 and P3M3 that allow the PBO to quickly understand the gaps from what is to what it should be. 
However these standards do not describe a change methodology to implement such processes.  
 
Finally a PBO needs high quality processes, flexible, implemented with the support of information systems. 
Modern organizations are increasingly dependent on IS.  
 
3. Research methodology 
As project managers generally understand the current and emerging situations through a combination of hard 
facts, observation and communication with stakeholders and selective elements of the project group, 
methodologies such as Action Research [22] in constructivist approaches, or pragmatic approaches appear to be 
adequate to generate theory [23,24]. These methodologies, where problems are set in a reflective way, using 
problem setting in a knowing-in-action attitude [25], also fit the Deming cycle of "plan-do-check-act" that 
constitutes a compelling paradigm in project management. 
 
Moreover, inspired by Creswell and Plano Clark [26] this paper adopts an approach based on Mix Methods, 
based on the qualitative-narrative stereotype. With an inductive or even an abductive approach to data analysis 
and experiences, the paper explores narratives rich in context and intrinsic meaning in the field of project 
management. 
 
The adopted research methodology involves participation in action and collection of data and facts, and 
further undertakes the analysis in the same situational context integrating qualitative and quantitative 
sensitivities, thereby providing a better understanding of the issues eminently practical (decision and action) 
discussed in project management. 
4. A case of change management 
We developed a real change case to reflect on how to manage change, from a minor change to a larger 
change in project based organizations. This case refers to a semiconductor intellectual property (IP) company 
founded in 1997 and became the worldwide leader developing analog and mixed signal IP. This company went 
through two acquisitions both by public companies in 2007 and 2009. This company is currently part of a 
public company that is leader in electronic design automation (EDA) and semiconductor IP, with over 8000 
employees worldwide. 
 
The company used projects to design new products upon a customer request. In its early days, each design 
team would adopt their own empirical project management techniques and then progressively started to adopt 
standard management processes around 2005. Later in 2006, it started to explore the possible use of project 
management information systems such as Microsoft Project Server and Oracle EPM, due to the increased 
growth of up to 200 projects per year. During the first acquisition, the company maintained existing process 
and control mechanisms and did not integrate well into the culture of the acquiring company.  
  
The second acquisition was well accepted and the knowledge related to project management was leveraged 
to develop a project management information system that would allow to correctly recognizing revenue of in-
progress design work. Since the end of 2009, some of the project managers started to consolidate a vision of the 
project based organization that would be able to deal with a greater number of projects and programs that the 
company would have to manage, coming from other IP companies that were acquired. To support that vision a 
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small IS prototype was developed to serve one of the Engineering teams. The vision was later presented and 
discussed with several senior managers. Only in the beginning of 2011 the CIO officially kicked-off the 
program to implement a project management system, to track the work executed in product development 
projects and accrue revenue based on percentage of work completion, to be implemented in the following 15 
months. A change team was assembled in which the researcher was an active contributor.  The new project 
management system was implemented with a partial scope of the defined vision. The implementation process 
followed the main tasks ahead: 
• Program Preparation: the IS team started to contact the several Engineering teams to communicate the 
goals of the new system and to identify key stakeholders that would contribute for the definition of a detailed 
list of requirements.  
• Process Blueprint : Several intensive meetings with both IS, Finance and Engineering teams to 
identify the existing procedures, methods and tools. There was a great dispersion of methods due to the 
multiple acquisitions that the company had made in the recent years. Following the elicitation of existing 
processes, the change agent team defined new processes and functions that need to be supported by the new 
information systems. 
• Design, Prototyping and Testing: The definition of the implementation plan was mainly an IS activity, 
that have decided to use a COTS software. The main reason for such decision was the speed of implementation, 
the supported features and the ability to integrate with existing financial IS.  
• User Assessment: The key stakeholders were involved to test the new system and test its usability. 
During this phase there were several meetings to reflect on the defined processes and to redefine some of the 
processes define in the Blueprint phase. It further contributed to redefine a smaller scope of functionality for 
the first development cycle. 
• Training & Rollout : Preparing and reviewing several training materials to help to communicate the 
new processes and the new information system: The change agent team had to define the adoption sequence by 
Engineering teams using the new information system.  
 
After two years, the system is working in production and a new development cycle is being planned, 
including the integration with financial SAP systems, new reports, new mechanisms to facilitate resource 
management. The role of the researcher in this change management program was instrumental, reason why we 
consider it an Action Research approach. Next section describes the methodology and completes a reflexion on 
it. 
5. PBO change methodology 
As a starting point the PBO that wants to implement change should establish a change agent team to 
coordinate the change efforts. 
 
The methodology includes 4 phases, represented in Figure 1, and is based on TOGAF 9 [27] and EAP [28]. 
It starts by defining the vision of the architecture and the scope of the change program. Then, detailing the 
architecture’s sub-domains. Thirdly, changes are scoped and programmed. Finally, executing and assessing the 
implementation of the change plans. The change methodology is a cyclical process to represent the reflective 
adaptation of the scope of change after each cycle and to reinforce the coherence between the different phases 
of the change methodology. 
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Fig. 1: PBO change methodology
5.1. Change vision phase
The change agent team should create a simple starting vision  that works as a seed that grows and allows
change to gain traction within the organization [29]. It should be a high level view of the PBO structure, the
key processes that need to be put in place and how it may affect the organization. More concrete and ambitious
goals and visions can be produced when senior management promotes the change program and resources start
to be significantly added [7,30,31].
The high level view of the architecture of the PBO concerns the project management processes used. The
identified processes should be grouped into process building blocks, for example: project cost management or 
program management integration [20], and then detailed in the following phases. Any process interfaces with 
existing processes in the organization must also be identified, as for example, product development process,
HR or finance related processes. To complement the process assessment, the PBO can evaluate its project 
management capabilities, possibly using one of the project management maturity self-assessment tools, such as
OPM3 or P3M3, that provide a quick evaluation of the current situation.
A gap analysis [32] allows to identify the required changes for each process building blocks, deciding if 
which processes should be: removed, carried over as-is, added or improved. The resulting architecture vision is
composed by a list of required processes building blocks, including the assessment of the present status, the list
of high-level changes and its linkages to business goals.
5.2. Change architecture phase
The target PBO architecture is decomposed into three architectures sub-domains: business architecture IS 
data architecture and IS applications architecture. The PBO architecture specification represents a logical view
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of the system and it should then be used by IS staff to develop the corresponding physical view, considering the 
technology constraints [33].  
5.2.1. Business architecture  
The business architecture includes all process specifications to be considered. The organization can use 
existing process models, such as RefModPM [34] that specify PMBOK[20] processes, or develop their own 
view of project management processes. The process modelling work can be done using Business Process 
Model and Notation (BPMN) diagrams. The development of the BPMN process diagrams is a top down 
approach applied to each process building block. See Figure 2.  
Fig. 2: Example of a BPMN process diagram 
 
5.2.2. Information systems data architecture 
The data architecture represents the entities involved in the processes identified as part of the business 
architecture: Project, Schedule, Task and several others. A good way to identify these entities is to browse each 
process and incrementally develop an UML class diagram containing the identified entities. For each new 
entity, a UML class is created containing a unique entity name, attributes, and relationships (aggregations and 
associations). An important modeling approach is to ensure database normalization [35] and it may be useful to 
have an experienced database designer to complete and review the final version of the class diagrams. 
 
In some cases, the identified entities are stored in existing applications or in other format that will be 
discontinued in the future. If so, migration requirements to the new information system should be added 
[32,36]. This involves some preparation work on the existing data: transformation, weeding, and cleansing to 
make it compatible with the new data architecture format, ensuring data quality. 
5.2.3. Information systems application architecture 
The application architecture involves identifying the applications required to support the previously 
identified entities and processes. To help identifying the relevant applications a Data Entity/Business Function 
matrix [27,28] should be created. 
 
Pr
oj
ec
t 
M
an
ag
er
Fi
na
nc
e
N
ew
 IS
Update project 
schedule
Upate project 
tasks
Generate 
progress 
completion 
report
Generate 
progress 
completion 
report
Update resource 
assignments
Generate 
revenue 
recognition 
report
Progress report Send revenue 
report to HQ
Project 
effort status
Collect task 
weekly status
Weekly 
Reporting
Corporate 
Report
763 Rui Abrantes and José Figueiredo /  Procedia Technology  9 ( 2013 )  757 – 766 
 This method establishes the relations between data entities and the processes that somehow use or 
manipulate them. In each of these relations we need to identify which kind of basic data operations need to be 
supported: create, read, update and delete.  Once all relations between entities and processes are identified, it is 
possible to identify the relevant applications, by grouping the meaningful set of relations. If an existing 
application supports some of the processes, then this is the time to place them in this matrix, to understand how 
these legacy applications will integrate with the new applications and if new functionalities need to be 
developed to support new processes [37,38]. Each set of relations represents the data entities that each 
application stores and the processes that it supports. The ordering of data entities and of business processes 
should be such that applications are not overlapping each other, hence avoiding duplication of data and 
functionality. Using the Data Entity/Business Function matrix it is possible to: identify entities that never get 
created even though they are used by different processes; find entities that are created, but never get updated or 
read by any of the processes functions; avoid redundant entities or with overlapping attributes. From the 
process perspective, it can help to identify process functions that are not yet supported by any of the defined 
applications.  
 
The Data Entity/Business Function matrix, represented in Table 1, allows defining the application development 
scope by identifying: the functional requirements, the entities that it creates and controls, and the information 
that needs to be exchanged between applications.  
Table 1: Example of a Data Entity/Business Function matrix 
 
 
5.3. Change plan phase 
5.3.1. Development strategy  
Once the new PBO architecture is defined an implementation strategy should be defined for each 
information system, either a custom development or use of a COTS package. There are very good COTS 
solutions for PBOs, that support processes, such as project scheduling, resource management and portfolio 
management. COTS solution will save IS implementation time, but it will require additional customization and 
integration effort. To fully understand the capabilities fulfilled by COTS it necessary to spend considerable 
effort that may be more advisable to postpone for a later implementation cycle[39]. A custom development can 
be right-sized for a quick implementation and targeting specific stakeholders’ interests or major concerns. 
                                       Entitity 
Process Project SoW
Business 
Need Task Requirement Deliverable Milestone
Effort 
Estimation Resource Assignment
Integration Management Application 1  
Subprocess IM1 C U U U
Subprocess IM2 R C C R R R
Subprocess IM3 RU R R R R
Subprocess IM4 R R
Subprocess IM5
Scope Management Application 2
Subprocess SM1 CU C RU U
Subprocess SM2 R R RU RU U
Time Management Application 3
Subprocess TM1 RU CU C
Subprocess TM2 R CU C RUD
Subprocess TM3 R D D U RUD
Subprocess TM4 R R R
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Thus, it may help to generate momentum in the organization, also paving the way for a later integration of a 
COTS solution.  
5.3.2. Program plan 
The identified processes and information systems should be grouped into different change implementation 
stages [40]. The incremental approach is usually more compatible with the normal operations and can help to 
minimize disruptions. It also minimizes the risk of reworking in case any of the processes implementation 
needs to be adjusted. It allows coping with any other simultaneous change that may be occurring in the 
organization, for instance due to a merger. The incremental approach deals well with the modularity achieved 
in the information systems architecture development. 
 
When the staged plan is complete it must be reviewed and discussed with senior management and relevant 
stakeholders. They all should approve the needed resources [41], at least for the initial implementation stages.  
 
5.3.3. Create readiness to change 
Before starting the implementation is the right time to communicate with a broader audience. It is necessary 
to keep a continuous communication of what has been done and what is expected to happen. Therefore the 
change agent team should define the communication plan that defines the timeline of communication events 
and the required attendees throughout the different stages of implementation [38].  
5.4. Change implementation phase 
The implementation of the information systems is a task assigned to an IS project manager. The change 
agent team defines the project goals in terms of schedule and scope and reviews the final technology options 
and implementation details. Intermediate assessment of prototypes can help to refine IS requirements and 
facilitates the collaboration among stakeholders [42]. During implementation the change agent team should 
evaluate if architecture updates are needed and ensure the consistency between physical implementation and 
the architecture. 
 
Any data to migrate needs to be prepared to match new physical database structures and it is necessary to 
clean the existing data from incorrect or duplicate data entries. Documentation has to be prepared including 
manuals easy to consult, training materials for new processes, and documentation templates.  
6. Conclusions 
Many PBOs start by managing a few unrelated projects but soon become aware of the benefits of sound 
project management practices, so they need to adapt and change. For several reasons this is not a 
straightforward path and there are several difficulties along the way. This paper contributes with a holistic 
methodology that provides a systematic approach to help a PBO to change. The proposed methodology 
combines both aspects of change: the hard (processes, procedures and information systems) and the soft 
(employee’s motivation, communication and leadership), such that the PBOs can successfully change to a 
future organization. The proposed methodology supports a PBO throughout its change continuum, enabling the 
organization to dynamically respond to changes triggers.  
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Since the results presented in this paper were based on a case-study of one real organization, it may lack 
sufficient validation for the change methodology to be adopted in other organizations. Perhaps this study can 
help to define other change methodologies that address the specific needs of a PBO. 
 
An interesting topic for future research revealed in the elaboration of this research is the need for a process 
model that specifies project management related processes at a more detailed level than the existing project 
management standards, as for example the RefModPM [34], able to be customized  to each organization and 
facilitate the implementation of project management information systems. 
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